Fifty two first degree relatives of patients with coeliac disease were investigated for HLA status, small intestinal permeability, and mucosal morphology together with the size of the intraepithelial lymphocyte pool and indices of lymphocyte activation, in an attempt to identify genetically determined markers of the disease. Thirty eight per cent of these subjects had increased intraepithelial lymphocyte populations and a highly significant association with HLA-DR3 compared with controls.
Despite considerable investigation over many years, the pathogenesis of coeliac disease remains unexplained.'-4 One of the major obstacles to progress is that after a gluten free diet, most detectable abnormalities revert to normal, 45 while in the few instances in which some kind of dysfunction remains, it is extremely difficult to exclude continued inadvertent ingestion of gluten, or perhaps, the effect of irreversible damage caused by long standing mucosal inflammation. [1] [2] [3] [4] [5] [6] [7] [8] [9] In order to overcome some of these problems and to permit study of the early initiating pathogenic factors in this condition, one approach is to study well treated patients exposed to gluten for relatively short times. 3 An alternative is to study apparently unaffected close relatives of known propositi in order to identify isolated inherited abnormalities that do not by themselves lead to full expression of the disease, perhaps because of lack of other necessary interacting genetic, or environmental, factors.
Based on the latter approach, we have carried out a detailed investigation of a large number of first degree coeliac relatives who had been closely followed up . Those relatives with clinically symptomatic, or inapparent (latent), coeliac disease were, however, excluded from further study.
The majority of the 52 first degree relatives were healthy subjects without any significant previous medical history. Five had complained of recurrent mouth ulcers, another was on thyroxine replacement therapy and two had noninsulin dependent diabetes mellitus.
Apart from one individual with a previous history of diarrhoea, at the time of study, none had any gastrointestinal disturbance. For the 23 men and 29 women, respectively, there was no significant difference (Mean (SD)) in concentrations of haemoglobin, (1-2) and 13-0 (18) g/l: serum folate, 6-4 (2.5) and 7-2 (4 8) [tg/l: serum iron, 14-8 (3-1) and 16-6 (6-9) [tmol/l: serum calcium, 2-4 (0-16) and 2-4 (0-13), or serum IgA, 25 (9) and 20 (6) 95% confidence limits of the control sample (240 ±93) while in group 2, comprising 38% relatives studied, NV,SE exceeded these limits (630 (122)) as shown in representative micrographs (Fig 1) . Corresponding values for absolute intraepithelial populations in the crypts (Nv,CR)
were, for group 1 subjects 21 (8) , and for group 2 subjects with raised villous epithelial lymphocyte populations, 34 (18) (differences NS). Neither was there any difference in crypt cell mitotic activity (per 104 lm2 muscularis mucosae) between group 1 (6 3 (3 3)) and group 2 (6 6 (4 5)) individuals. Thus the increment in intraepithelial lymphocytes was confined to villus epithelium only (group 2 relatives).
SIZE DISTRIBUTION AND MITOTIC ACTIVITY OF INTRAEPITHELIAL LYMPHOCYTES
There was no difference in the mean nuclear diameter (DN) of intraepithelial lymphocytes between the dsease-controls (5 0 (0-2) ltm) and coeliac disease relatives (4-6 (0 3) lAm). Mean values for DN between group 1 (4 5 (0-3) lAm) and group 2 (4 4 (0 3) [tm) coeliac disease relatives were also identical (Fig 2) . The percentage of large lymphocytes (DN >6 iim) in the disease-controls and in each subgroup of coeliac disease relatives were similar and considerably less than found in patients with untreated coeliac disease" 19 (Fig 2) . The mitotic activity (sample of 3000 intraepithelial lymphocytes per specimen) determined for each subgroup of coeliac relatives did not exceed the 0-2% seen in patients with untreated coeliac disease. 14 1921 Thus, based on size and mitotic activity, there was no evidence of lymphocyte 'activation' within either group of coeliac relatives. (Fig 3) . There was no relationship between the size of the intraepithelial lymphocyte (Nv,SE) population in epithelium and villus morphology (Fig 4) , despite the increased number of lymphocytes in group 2 relatives.
URINARY EXCRETION OF "CR-EDTA
The percentage 24 h urinary excretion of the orally-administered test dose of 5Cr-EDTA was similar in group 1 (2@1 (0 9)) and group 2 (2 3 (0 7)) subjects and did not exceed the upper limit of normal (3%) for this test as determined in earlier studies.8242S No significant correlation was demonstrated between Nv,SE and percentage "Cr-EDTA urinary excretion (Fig 4) .
HLA-DR FREQUENCIES AMONG COELIAC

RELATIVES
There was a significant difference in the frequency of DR3 antigen in Group 2 subjects (82%) with a high intraepithelial lymphocyte population compared with controls (26%) (Fisher's exact test (two-tailed) p=002 In previous studies we investigated the use of 5Cr-EDTA as a measure of mucosal permeability, and as a simple means of identifying inflamed intestine.8242I The 24 h urinary excretions of 5Cr-EDTA in this study fell within the upper limit of normal (3% of ingested dose) except in occasional subjects who were equally distributed between group 1 and 2 relatives. Morever the subjects with increased permeability did not have any other features in common, and drug induced causes for these moderate rises were excluded,26 although we were less able to insure against alcohol ingestion.27
If coeliac disease were due wholly, or in part, to a specific inherited defect in intestinal permeability, then some evidence of that defect might also be expected among close relatives. The absence of such defect suggests that altered permeability is therefore not a major risk factor in pathogenesis, so that the persistence of abnormal 5Cr-EDTA tests in patients in remission 25 is more likely to be the result of continued (inadvertent) ingestion of trace amounts of gluten, insufficient to affect overt mucosal regeneration but capable of inducing local inflammatory mediator release.
In earlier studies of coeliac . families20 2 emphasis was placed on the identification of relatives with coeliac disease, although such additional cases were only uncovered in approximately one-third of all families studied. Moreover, approximately 50% of these new cases were asymptomatic or 'latent', and we were careful to group.bmj.com on June 25, 2017 -Published by http://gut.bmj.com/ Downloaded from exclude all such individuals from this study. In comparison with previous studies, however, we were left with a significant proportion (38%) of first degree relatives, predominantly of DR3 phenotype, whose mucosae revealed a markedly increased intraepithelial lymphocyte population. Furthermore, these individuals were identified in every pedigree examined, and not restricted to one-third of all families as is characteristic for fully developed 'flat' mucosal lesions, whether associated with symptoms or not. If all our group 2 first degree relatives were to progress and develop overt disease, then the familial prevalence rate for coeliac disease in the North-West region would considerably exceed the consistent ± 10% rate recorded in the UK,228 29 Irish Republic,"I USA' 30 and other parts of the world.3132 It is therefore evident that these individuals appear to have a non-progressive mucosal abnormality.
The significance of the lymphoid infiltrate in group 2 relatives is unclear. They were assumed to be ingesting a normal diet unlike experimental subjects3334 in whom gluten loading may result in an accumulation of intraepithelial lymphocytes. What is evident from this study is that the presence of an increased number of intraepithelial lymphocytes is neither causally related to increased mucosal permeability, nor to any structural abnormality. In 
